Caspase-dependent BRCA1 cleavage facilitates chemotherapy-induced apoptosis.
BRCA1 acts as a tumor suppressor gene, and germ-line mutations in this gene are found in a large proportion of families with breast and ovarian cancers. The BRCA1 protein has been implicated in several cellular processes, such as transcription regulation, DNA responses to DNA damage signals, cell cycle control, and apoptosis. Apoptosis plays a critical role in radiation- and chemotherapy-induced cytotoxicity, and its impairment contributes to resistance to tumor treatments. In an attempt to elucidate the role of BRCA1 in apoptosis, we examined the response to chemotherapeutic drugs of cells expressing physiological levels of BRCA1 protein. We showed that chemotherapy-induced apoptosis leads to a caspase-mediated cleavage of BRCA1. We then showed that the BRCA1-p90 cleavage product is mainly localized in the cytoplasm. Finally, we demonstrated that cancer-associated mutations affecting the BRCT tandem repeat abolish its pro-apoptotic function. The data presented here provide new insight into the role of endogenous BRCA1 as a mediator of apoptosis and show that BRCA1 functions as a molecular determinant of response to a range of cytotoxic chemotherapeutic agents.